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(54) Reinforcing bar connecetion and method 

(57) A high strength reinforcing bar splice uses a 
contractible jaw assembly bridging the bar ends to be 
joined. The jaw assembly includes interior teeth de- 
signed to bite into the projecting ribs or deformations on 
the outside of the bar ends which form the overall diam- 
eter of the bar but not the core or nominal diameter of 
the bar. The jaw assembly is constricted from both axial 


ends by driving tapered locking collars on each end of 
the jaw assembly with a tool while concurrently causing 
the jaw assembly to constrict and bite into the bar ends. 
When the tool is removed, the collars remain in place 
locking the jaw assembly closed. The splice provides 
not only high tensile and compressive strengths but also 
has good fatigue and dynamic strength to qualify as a 
Type 2 coupler. 
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Description 
TECHNICAL FIELD 

[0001 ] This invention relates generally as indicated to 
a reinforcing bar connection, and more particularly to a 
high strength reinforcing bar splice which provides not 
only high tensile and compressive strengths, but also 
has the dynamic and fatigue characteristics to qualify as 
a Type 2 coupler approved for all United States earth- 
quake zones. The invention also relates to a method of 
making the connection. 

BACKGROUND OF THE INVENTION 

[0002] In steel reinforced concrete construction, there 
are generally three types of splices or connections; 
namely lap splices; mechanical splices; and welding. 
Probably the most common is the lap splice where two 
bar ends are lapped side-by-side and wire tied together. 
The bar ends are of course axially offset which creates 
design problems, and eccentric loading whether com- 
pressive or tensile from bar-to-bar. Welding is suitable 
for some bar steels but not for others and the heat may 
actually weaken some bars. Done correctly, it requires 
great skill and is expensive. Mechanical splices normal- 
ly require a bar end preparation or treatment such as 
threading, upsetting or both. They also may require 
careful torquing. Such mechanical splices don't neces- 
sarily have high compressive and tensile strength, nor 
can they necessarily qualify as a Type 2 mechanical 
connection where a minimum of five couplers must pass 
the cyclic testing procedure to qualify as a Type 2 splice 
in all United States earthquake zones. 
[0003] Accordingly, it would be desirable to have a 
high strength coupler which will qualify as a Type 2 cou- 
pler and yet which is easy to assemble and join in the 
field and which does not require bar end preparation or 
torquing in the assembly process. It would also be de- 
sirable to have a coupler which could be assembled in- 
itially simply by sticking a bar end in an end of a coupler 
sleeve or by placing a coupler sleeve on a bar end. 

SUMMARY OF THE INVENTION 

[0004] A reinforcing bar connection for concrete con- 
struction utilizes a contractible jaw or assembly which is 
closed around aligned bar ends to form the joint and 
tightly grip the bars. The jaw assembly is closed from 
each axial end to constrict around and bridge the ends 
of end-to-end reinforcing bars. The jaws of the assembly 
have teeth which bite into the ends of the bar. The as- 
sembly is constricted by forcing self-locking taper 
sleeves or collars over each end which hold the jaw con- 
stricted locking the bars together. The teeth are de- 
signed to bite into the ribs or projecting deformations on 
th surface of the bar which forms th overall diameter, 
but not bite into the core or nominal diameter of the bar 


In this manner, the splice does not affect the fatigue or 
ultimate strength properties of the bar while providing a 
low slip connection. The jaw segments may be held as- 
sembled by a frangible plastic frame. The configuration 

5 of the jaws limits the contraction and precludes undue 
penetration of the bar by the teeth. The connection or 
splice has high tensile and compressive strength and 
will pass the dynamic cycling and/or fatigue require- 
ments to qualify as a Type 2 coupler. No bar end prep- 

10 aration or torque application is required to make the cou- 
pling. In the method, the dosing and locking occur con- 
currently with a simplified tool to enable the splice to be 
formed easily and quickly. 

[0005] To the accomplishment of the foregoing and re- 
's lated ends the invention, then, comprises the features 
hereinafter fully described and particularly pointed out 
in the claims, the following description and the annexed 
drawings setting forth in detail certain illustrative embod- 
iments of the invention, these being indicative, however, 
20 of but a few of the various ways in which the principles 
of the invention may be employed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 [0006] 

Figure 1 is a perspective view of a completed or as- 
sembled splice in accordance with the invention; 

Figure 2 is a similar view with the locking collars and 
30 one jaw of the assembled splice removed; 

Figure 3 is a perspective view of one of the jaws; 

Figure 4 is a bottom elevation of the jaw of Figure 3; 

Figure 5 is an axial end elevation of the jaw as seen 

from the right hand end of Figure 4; 
35 Figure 6 is a plan view elevation of the jaw as seen 

from the left hand side of Figure 5; 

Figure 7 is an enlarged axial section of a preferred 

jaw tooth profile; 

Figure 8 is an axial end elevation with the bar in sec- 
40 tion of the jaw assembly contracted and gripping the 
bar ends; 

Figure 9 is a perspective of a plastic spacer for as- 
sembling the jaw elements with one jaw removed 
for clarity of illustration; 

45 Figure 1 0 is a similar perspective view of the splice 
assembly with the jaws open and locking collars as- 
sembled but not in locking positions; and 
Figure 1 1 is a perspective view of an installation tool 
for closing the jaw assembly from each axial end 

so while placing locking collars on both axial ends. 

DETAILED DESCRIPTION 

[0007] Referring initially to Figures 1 and 2, there is 
55 illustrated a reinforcing bar connection in accordance 
with the present invention shown generally at 20 joining 
end-to-end axially align d deformed reinforcing bars 21 
and 22. The reinforcing bars are shown broken away so 


2 


3 

that only the ends gripped by the splice or connection 
are illustrated. It will be appreciated that the bars may 
extend to a substantial length and may either be vertical, 
horizontal, or even diagonal in the steel reinforced con- 
crete construction taking place. The connection and 
bars are designed to be embedded In poured concrete. 
The connection comprises a jaw assembly shown gen- 
erally at 24, which includes three circumferentially inter- 
fitting three jaw elements shown at 25, 26 and 27. It will 
be appreciated that alternatively two jaw elements or 
more than three jaw elements may form the assembly 
24. 

[0008] As seen more clearly in Figure 2, the exterior 
of the jaw elements forms oppositely tapering shallow 
angle surfaces seen at 29 and 30, on which are axially 
driven matching taper lock collars 32 and 33, respec- 
tively. When the lock collars 32 and 33 are driven toward 
each other, the jaw assembly 24 contacts driving the in- 
terior teeth shown at 35 on each jaw element into the 
deformed, or projecting portions, of the bar such as the 
longitudinal projecting ribs 36 and the circumferential 
ribs 37. The projecting rib formation on the exterior of 
the bars may vary widely, but most deformed bars have 
either a pattern like that shown or one similar to such 
pattern. The teeth 35 are designed to bite into such ra- 
dial projections on the bar, but not into the core 38, which 
forms the nominal diameter of the bar. It should be again 
noted that in Figure 2, the jaw element 26 has been re- 
moved as well as the lock collars 32 and 33 to illustrate 
the interior teeth 35. 

[0009] Referring now to Figures 3 through 7, there is 
illustrated a singlejaw 26. Each of the three jaws forming 
the jaw assembly 24 are identical in form. Each jaw is a 
one-piece construction and is preferably formed of 
forged steel heat treated and stress relieved. 
[0010] As seen more clearly in Figure 5, since three 
jaw elements form the jaw assembly, each jaw element 
extends on an arc of approximately 120°. As seen more 
clearly in Figures 3 and 5, the 120° extends from one 
axial, or longitudinal, edge 40 to the other seen at 41 . 
Such edges or seams between the jaw elements are ax- 
ially parallel and uninterrupted except for the circumfer- 
ential recesses 42 in the longitudinal edge 40 and the 
interfitting projection 43 on the longitudinal edge 41 . 
Each projection 43 is designed to fit into the notch 42 of 
the circumferentially adjacent jaw element. The intedt- 
ting projections and notches ensure that the jaw ele- 
ments do not become axially misaligned as the connec- 
tion is formed. The interfitting circumferential projections 
and notches also ensure that the jaw assembly remains 
an assembly as the splice is formed. The interfit of the 
circumferential projections with the notches of adjacent 
jaw elements is seen more clearly in Figure 1 . The in- 
terfitting projections and notches may extend approxi- 
mately 20° into or beyond the longitudinal seams. 
[0011] As s en more cl arly in Figures 4 and 6, each 
jaw lement tapers from its thinnest wall section at the 
opposite ends 45 and 46 to its thickest wall section 


4 

shown in the middle at 47. The taper surfaces formed 
by the exterior of the jaw elements are low angle, self- 
locking tapers of but a few degrees and, of course, the 
tapers match the interior taper of the taper collars 32 
5 and 33 which are driven axially on the end of the splice. 
The taper is preferably a low angle taper on the order 
from about one to about five degrees. 
[0012] The taper exterior of the opposite ends of the 
jaw elements as well as the jaw assembly not only en- 
io ables the matching lock collars to be driven on the 
splice, contracting the jaw elements with great force but 
locking them in contracted position. The configuration 
of the connection also enhances the dynamic and fa- 
tigue characteristics of the splice. This not only enhanc- 
es es the fatigue characteristics of the splice, but also en- 
ables the splice to qualify as a Type 2 coupler which may 
be used anywhere in a structure in any of the four earth- 
quake zones of the United States. 
[0013] Referring now to Figure 7, it will be seen that 
20 the interior of each jaw element is provided with a series 
of relatively sharp teeth 35, which in the illustrated em- 
bodiment are shown as annular. However, it will be ap- 
preciated that a thread form of tooth may be employed. 
Each tooth 35 includes a sloping flank 50 on the side of 
25 the tooth toward the end of the jaw element. However, 
toward the middle of the jaw element, the tooth has an 
almost right angularftank 51 which meets flank 50 at the 
relatively sharp crown 52. The flank 50 may be approx- 
imately 60° with respect to the axis of the jaw element 
30 while the flank 51 that is almost 90°. It will be appreci- 
ated that the teeth 35 may alternatively have other suit- 
able configurations. 

[0014] As seen in comparing the left and right hand 
side of Figure 6, the teeth on the opposite end are again 
35 arranged with the angled flank on the exterior while the 
sharper almost perpendicular flank faces the mid-point 
47 of the jaw element. 

[001 5] As Indicated, the inward projection of the teeth 
is designed to bite into the projecting deformations on 

40 the bar, but not into the core 38, As the teeth 35 press 
into the deformation, they provide additional cold work- 
ing of the bar, resulting in better performance of the con- 
nection. By not pressing the teeth 35 into the core 38 of 
the bar, fatigue cracks andfor stress concentrations may 

45 thereby be avoided. 

[0016] The three jaw elements are shown in Figure 8 
closed with the teeth 35 of the jaw elements biting into 
the bar deformation projections 36 and 37, but not into 
the bar core 38. When closed, the three longitudinal 

so seams between the jaw elements seen at 54, 55 and 56 
will be substantially closed preventing further contrac- 
tion of the jaw assembly keeping the teeth from biting 
into the core. The total contraction of the splice is con- 
trolled both by the circumferential dimensions and the 

55 axial extent to which the lock collars are driven on each 
end of the splice. 

[0017] It will be appreciated that a transition splice 
may be formed with the present invention simply by re- 
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ducing the interior diameter of one end of the splice so 
that the teeth on that end will bite into the projecting de- 
formations on a smaller bar. The exterior configuration 
of the jaw elements may also change or remain the 
same with different size or identical locking collars driv- 
en on each end. 

[0018] It will be appreciated that alternatively other 
means may be utilized for contracting internally-toothed 
jaw elements to clamp ends of reinforcing bars, for ex- 
ample by use of a radially-contracting collar or band. 
[0019] Referring now to Figures 9 and 1 0, there is il- 
lustrated a splice assembly 59 where the jaw elements 
are held open and spaced from each other by a plastic 
spacer shown generally at 60. The plastic spacer com- 
prises three generally axial or longitudinal elements 
seen at 61 , 62 and 63, each of which includes a center 
lateral projection 64 and an opposite notch 65. The pro- 
jection 64 snugly fits into the notch 42 of the jaw element 
while the notch 65 receives the projection 43 of the ad- 
jacent jaw element in a snug fit. 
[0020] The three axially extending or longitudinal ele- 
ments are held in place with respect to each other by 
the center three-legged triangular connection shown 
generally at 68, which also acts as a bar end stop. In 
this manner, the three jaw elements are held assembled 
and circumferentially spaced. Each locking collar may 
be positioned on the end of the assembled jaw elements 
as seen at 32 and 33 and held in place by a shrink wrap, 
for example, as seen at 70 and 71 , in Figure 1 0, respec- 
tively. In this manner, the jaw elements are held circum- 
ferentially spaced as seen by the gaps 72. The assem- 
bly seen in Figure 10 may readily be slipped over the 
end of a reinforcing bar and the end of the bar will be 
positioned in the middle of the splice by contact of the 
bar end with the triangular leg center connection 68. 
When the opposite bar end is inserted into the open and 
assembled splice, the jaw assembly may then be closed 
by driving the two lock collars 32 and 33 axially toward 
each other. The force of driving on the lock collars will 
disintegrate not only the shrink wrap 70 and 71 , but also 
the support 60 which is made preferably of a frangible 
or friable plastic material. This then permits the jaw as- 
sembly to close to the extent required to bite into the 
radial bar projections to form a proper high fatigue 
strength coupling joining the two bar ends. 
[0021 ] Referring now to Figure 1 1 , there is illustrated 
a tool shown generally at 78 for completing the splice or 
connection of the present invention. Although the tool is 
shown connecting the bars 21 and 22 vertically oriented, 
it will be appreciated that the bars and splice may be 
horizontally or even diagonally oriented. The tool is pref- 
erably made of high strength aluminum members to re- 
duce its weight and includes generally parallel levers 79 
and 80 connected by center link 81 pivoted to the ap- 
proximate mid-point of such levers as indicated at 82 
and 83. Connecting the outer or right hand end of the 
levers 79 and 80 is an adjustable link shown generally 
at 85 in the form of a piston -cylinder assembly actuator 


86. The adjustable link may also b a tumbuckle or air 
motor, for example. The rod 87 of the assembly Is pro- 
vided with a clevis 88 pivoted at 89 to th outer end of 
lever 79. The cylinder of the assembly 91 is provided 
5 with a mounting bracket or clevis 92 pivoted at 93 to the 
outer end of lever 80. 

[0022] The opposite end of the lever 79 is provided 
with a C-shape termination pivoted at 96 to a C-shape 
tubular member 97 having an open side 98. A wedge 

10 driving collar shown generally at 1 00 is mounted on the 
lower end of the open tube 97. The collar is formed of 
hinged semi-circular halves 101 and 102. When closed 
and locked, the wedge collar has an interior taper 
matching that of the taper collars 32 or 33. 

15 [0023] The lower arm 80 similarly is provided with a 
C-termination 1 05 pivoted at 1 06 to open tube 1 07 sup- 
porting wedge collar 108 formed of pivotally connected 
semi-circular halves 109 and 110. 
[0024] In order to make a splice, the coupler or splice 

20 assembly 59 seen more clearly in Figure 10 is aligned 
with a first bar 21 , for example. The coupler assembly 
is then slid onto the bar end. A second bar 22 is then 
positioned in line with a coupler and the second bar is 
slid into position such that the coupler is centered be- 

25 tween both bars. The bar ends will contact the triangular 
spider connection in the center of the bar splice assem- 
bly to ensure that the bar ends are properly seated with 
respect to the coupler assembly. The tool with the 
wedge collars 100 or 108 open is then positioned over 

30 the bars. The wedge collars are closed and the actuator, 
or piston cylinder assembly 86, is extended to drive the 
wedge collars toward each other, driving the taper lock 
collars 32 and 33 on the jaw assembly to the position 
seen in Figure 1 , forming the splice 20. The wedge col- 
as lars 1 00 and 1 08 are then opened and the tool removed. 
The taper lock collars 32 and 33 remain in place. When 
the taper lock collars are driven on the ends of the splice 
or connection, the jaw elements contract and the teeth 
on the interior bite into the projecting deformations on 

40 the bar ends, but do not bite into the core diameter of 
the bar. 

[0025] It will be seen that the present invention pro- 
vides a high strength coupler or splice which will qualify 
as a Type 2 coupler and yet which is easy to assemble 

45 and join in the field and which does not require bar end 
preparation or torquing in the assembly process. 
[0026] Although the invention has been shown and 
described with respect to certain preferred embodi- 
ments, it is obvious that equivalent alterations and mod- 

50 rfications will occur to others skilled in the art upon the 
reading and understanding of this specification. It will be 
appreciated that suitable features in one of the embod- 
iments may be incorporated in another of the embodi- 
ments, if desired. The present invention includes all 

55 such equivalent alterations and modifications, and is 
limited only b th scope of the claims. 
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Claims 

1. A reinforcing bar splice comprising a contractible 
jaw assembly adapted to bridge the ends of gener- 
ally axially aligned reinforcing bars for reinforced 5 
concrete, and means to close the jaw assembly 
from both axial ends of the jaw assembly to cause 
the assembly to contract and grip the bar ends, and 
means to lock the jaw assembly in contracted grip- 
ping condition. 1° 

2. A reinforcing bar splice as set forth in claim 1 where- 
in said jaw assembly has tapered ends and said 
contraction is by an axial force on said tapered 
ends. 15 

3. A reinforcing bar splice as set forth In claim 2 where- 
in said means to lock the jaw assembly contracted 
comprises a tapered collar on each axial tapered 
end. 20 

4. A reinforcing bar splice as set forth in claim 3 where- 
in the taper of said jaw assembly ends and said col- 
lars is a low angle self-locking taper. 

25 

5. Areinforcingbarspliceassetforth in claim 4 where- 
in said jaw assembly comprises a plurality of jaw 
elements circumferentially separated before con- 
traction with a slight axial gap between the jaw ele- 
ments; wherein at least three jaw elements form the 30 
jaw assembly, each including a circumferential pro- 
jection and a recess. 

6. A reinforcing bar splice as set forth in claim 1 where- 
in said jaw assembly includes interior teeth adapted 35 
to bite into and grip the bar ends when said jaw as- 
sembly is closed; wherein each bar end includes a 
core diameter with projections extending radially 
beyond the core diameter, said interior teeth being 

of a depth to bite into the projections only; and *o 
wherein said teeth include generally radial flank sur- 
faces facing the middle of the jaw assembly. 

7. Areinforringbarspliceassetforth inclaim 1 where- 
in said bars have a core diameter and an overall 
diameter, and means to limit the gripping of the bar 
ends to leave the core diameter undisturbed. 

8. A method of forming a reinforcing bar splice com- 
prising the steps of surrounding the ends of gener- so 
ally aligned reinforcing bars for concrete construc- 
tion with a contractible jaw assembly, and then ex- 
erting an axially force on both axial ends of the jaw 
assembly to close the jaw assembly around the bar 
ends to grip the bar ends, and locking the jaw as- 55 
sembly closed gripping the bar ends. 

9. A method as set forth in claim 8 including the step 


of providing the jaw assembly with tapered ends 
and contracting the jaw assembly with an axial force 
on th both tapered ends; and including the step of 
locking the jaw assembly closed by pressing ta- 
pered locking collars on each axial end of the jaw 
assembly. 

10. A method as set forth in claim 8 wherein the bars 
have a core diameter and an overall diameter, and 
leaving the core diameter undisturbed as the jaw 
assembly grips the bar ends. 
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